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Qutline

= Motivation: Stop with R-parity violation
= Runll Analysis(Z-> )
= Run |l Prospects (R-parity violating Stop)

= Summary
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\ e Scalar Top (STOP) Quark

ne Standard Model (SM) [ “Supersymmetry (SUSY)
IS a gauge theory of IS a gauge theory with
elementary particles. fer mion-boson symmetry.
Rp =+1 Rp =-1
Top quark isthe Stop isa SUSY
heaviest fermion partner of thetop

In the SM. guark.
Spin=1/2 Spin=0
Charge=2/3 Charge=2/3

Mass = 175 GeV/c? Mass = ? GeV/c?
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where

Wirpy = &ij

Werpy =&

R-parity (R, ) Violation

W WSM + WM SSM T+ WTRPV t WBRPV

Superpotential for RPV
i LLE® + 4, LO'D™ + i, U DI D]

-niLlHd ]

ijL

vt

e.g-, A, 333L3Q3D3 :o"l .‘Jﬁ b} Fl /] 333

NOTE: A, A, A", ncouplings

are assumed to smaller than _ _
the SM gauge couplings the branching ratio can be 100%.

|l b

~ PR J

If stop isthe lightest SUSY particle, ~b
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\% l+7,+b+D
N J J
Y Y
[ Trigger Nob-tagfor Run |

Dominant SM BGs
% Z(D17) +>2jets

‘W(-2>1v) + >3 ets
*QCD

ot t > Wh+Whb
“\WWIWZ/[ZZ

Z(=> 17) sample can be our calibration sample.
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“Stop analysis’ N

e g:‘;

2 = 77

“Z analysis’
[ T,

e Cancellation : Luminosity, BR(7 -1 - T - Ih)
e Reduce Sys.Uncertainty: Lepton and 7» ID, Iso cut
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Run | vs. Run ||

= /Ldt(pb™):72 & 106
= Vs(TeV) :1.96¢ 1.8

= New Trigger . Generic dilepton trigger
including two tau in thefinal state

L epton[8GeV]+Track[5GeV] (w/0 Prescale)
& Lepton[8GeV] (W/ Prescale)
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P4 > 5 GeV/c

Tau Cone

Isolation Cone

|_epton:
L ower Py threshold
| solated track:
No track in 10-30deg cone
NoO prescale with
high luminosity!!

p,' >8GeVic |

-2 See Sasha’stalk for details.
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Run |ll: Electron Sealection

Central,

(Track Iso <0.2)
Conversion Removal,
/ee Removal

Electron Variables Cuts
ET >10 GeV
pT >8 GeV/c
Had/Em <0.055+0.00045-E
Lshr <0.2
Qtrk | AX| >-3.0cm, <1.5cm
Az| <3.0cm
Z0| <60.0cm
do| <0.3cm
Chi2stirp <10
Cal Iso (R=0.4) < 4.0 GeV
Nscz(axial, stereo) >=3
Fidele =1
371872003 SUSy Meetng—
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Run |l: Tau Selection

9 < |Zces| < 230cm
|Zo(1)- Zo(e)|<?cm

Tau Variables Cuts
| N det]| <1.0
pT(tracks+pi0) >20 GeV/c
Seed Tower ET >6 GeV
Seed Track pt >6 GeV/c
Mass(tracks+pi0) <1.8 GeV/c2
| Zo| <60.0 cm
|do| <0.3cm
Ntrk, Npio in 10-30 deg =0
Cal Iso (R=0.4) <0.1
Nsz(axial, streo) >=3
Ehad/ 2 |p| >0.1
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Basdline selection:e+ 1,

Transver se mass cut to

reduce W events:

+ M+ (1) < 25 GeV/c?

Transversep; cut to
reduce QCD events

+pr(l,Er)>25GeVic_7 |
Example: Run | /
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)

Z Event Selection

(OSI 7, + 0)ets)

CDF Preliminary

OS5 Uz, + 0 jets
] I I i

Events

30+

10 |

I I I 1
CDF Run 1, 106 pb™’

o [Data

] Z%—r'T)

1 QCD

T

1] i
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‘ e+r, ‘ (no cutson jets)
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DF Run II Prelimi R
;C = e Fa— CDF Run II Preliminary
- == = L ! | L | Bl PR LAELNRLEE R LR R R
g‘ £ e b £=72 pbl 3
3 B CDF Data o 7
= i S —¢— CDF OS Data
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| L Sk g
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- | I = F | L%—- ee
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Cross section (pb)

=
=
%]

CDF (Run 1) Preliminary

T, = TH 1 bb o421, + 2 2 jets

| | | 1 | e
CDF Run 1, 106 pb™' ]
B (t,— t"b) = 100% -

| — NLO theory
(PROSPINO, ”:MTJJ'

- 95% C.L. opper limit

T Mi“,f' 122 GeVicS
s U4T
- - T

s (e, LT combined
| | | | | | |
&0 0 B0 90 100 110 1200 130
M1— (GeVic™)
I

—

Oimin XEL X Ly = Ojirin X E, X L,

O-IimitZ — 51 ><Ll

O-Iimitl
1.0

E, XL,

-1
y 110pb

~1.0-(0.5x0.5)

2fb™

1 |Mass Limit :

14 122 > ~180 GeV/cz?

Assumption : No observation, same efficiency, same
background level due to 1 b-tag (g,_,;—=50%0).
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= New lepton+track trigger isworking nicely

In Run |l. Thetrigger isdesigned to detect

all dilepton final states (except 7, 1;).

= Status: aclear Z- 1.1, signal
= Final goal: search for new physicswith di-

tau final state. One of them Is:;
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“Stop analysis’
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